Polymer phosphorylases: clues to the emergence of non-replicative and replicative polymers.
Polymer formation is arguably one of the essential factors that allowed the emergence, stabilisation and spread of life on Earth. Consequently, studies concerning biopolymers could shed light on the origins of life itself. Of particular interest are RNA and polysaccharide polymers, the archetypes of the contrasting proposed evolutionary scenarios and their respective polymerases. Nucleic acid polymerases were hypothesised, before their discovery, to have a functional similarity with glycogen phosphorylase. Further identification and characterisation of nucleic acid polymerases; particularly of polynucleotide phosphorylase (PNPase), provided experimental evidence for the initial premise. Once discovered, frequent similarities were found between PNPase and glycogen phosphorylase, in terms of catalytic features and biochemical properties. As a result, PNPase was seen as a model of primitive polymerase and used in laboratory precellular systems. Paradoxically, however, these similarities were not sufficient as an argument in favour of an ancestral common polymerisation mechanism prior to polysaccharides and polyribonucleotides. Here we present an overview of the common features shared by polymer phosphorylases, with new proposals for the emergence of polysaccharide and RNA polymers.